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Description 

The present invention relates generally to compositions produced from a,/3-unsaturated dicarboxylic 
compounds and olefinically unsaturated compounds, which compositions possess properties making them 
5 particularly suitable for use as lubricants and lubricant additives. 

Compositions comprising reaction products of a./3-unsaturated dicarboxylic compounds and olefinically 
unsaturated compounds are generally known in the art. These reaction products have been described in the 
literature as having a large number of uses ranging from lubricants to emulsifiers, coating additives to 
cosmetics, protective colloids to dispersants, and detergents to plasticizers. 
w One particular type of such reaction products, i.e. intermediates in the production of polycondensation 
products, is known from GB 1 173 643. This reference discloses a specific, high pressure process which 
produces unsaturated tetracarboxylic acids by reacting an olefin with a 1 ,2-unsatu rated 1 ,2-dicarboxylic acid 
or a functional derivative thereof. Suitable reactants to produce the tetracarboxylic acids are lower alkyl 
olefins. Preferred are ^-branched olefins, with the olefin exemplified being isobutene. 
15 The prior art further describes several schemes for reacting ^-unsaturated dicarboxylic and olefin 
compounds; however, the compositions produced by these known reaction schemes comprise essentially 
one or both of only two types of reaction products - lower molecular weight ene (alkenyl succinic) products 
and higher molecular weight polymerization products. 

When reacting a,/S-unsaturated dicarboxylic compounds with olefins, the difference between producing 
20 the lower molecular weight alkenyl succinic product and the higher molecular weight polymerization 
products is normally due to the presence or absence of a polymerization initiator in the reaction mixture. 

For example, US41 92930, DE-A-3223694, EP-B-0075216 and JP Laid-Open 80/157687 (all of which are 
incorporated by reference herein for all purposes) teach the production of the higher molecular weight 
polymerization products by reacting o, ^-unsaturated dicarboxylic compounds and olefins in the presence of 
25 polymerization initiators such as peroxy compounds. 

On the other hand, GB1 055337 (incorporated by reference herein for all purposes) teaches the 
production of alkenyl succinic compounds (and the hydrogenated alkyl succinic corresponding compounds) 
by reacting the above-mentioned components without the polymerization initiator. 

To improve the efficiency of the ene reaction and increase selectivity toward the alkenyl succinic 
30 products, US3819660, US4255340, US4396774 and US4761488 (all of which are incorporated by reference 
herein for all purposes) teach the reaction of a,0-unsaturated dicarboxylic acids and anhydrides with olefins 
in the presence of particular ene reaction catalysts (accelerators). 

To achieve like results in increasing selectivity toward alkenyl succinic anhydrides, US3412111, 
US4581464 and JP Laid Open 82/32276 (all of which are also incorporated by reference herein for all 
35 purposes) teach the addition of a particular polymerization inhibitor to the reaction of a,0-unsaturated 
dicarboxylic anhydrides and olefins. As indicated in the examples of US3412111, the use of the polymeriza- 
tion inhibitor does indeed appear to significantly improve selectivity toward the alkenyl succinic product. 

Long chain hydrocarbyl polysuccinic anhydrides are known from US 4 720 555, in which a method is 
disclosed which comprises the reaction of a long chain hydrocarbon with an excess of maleic anhydride in 
40 the absence of a solvent. 

Further it is mentioned that a process for the preparation of substituted carboxylic acids wherein a 
mono olefin is reacted with an unsaturated, conjugated dicarboxyl compound is known from GB 954 901. 
The obtained products are useful as rust inhibitors in lubricating oils. 

It should be noted that generally a, ^-unsaturated dicarboxylic acid esters are recognized to be less 
45 reactive with olefins than their acid and anhydride counterparts. This prejudice to the use of esters in an 
ene selective reaction scheme is also apparent from previously mentioned GB 1 173 643. The unsaturated 
carboxylic compounds exemplified therein, diethyl esters of maleate and fumarate, do react to form the 
specific tetracarboxylic acid, but the conversion is poor. Previously mentioned GB 954 901 makes a 
distinction between various carboxylic compounds and, in line with further prior art, does not actually make 
50 use of esters, teaching that carboxylic anhydrides are to be preferred. In view of their low reactivity, esters 
are further utilized only in the polymerization reactions as described, for example, in previously incorporated 
DE-A-3223694. 

It has now surprisingly been discovered that, using the appropriate esters and olefins, compositions can 
be prepared as is further described below which comprise a substantial amount of an intermediate 
55 molecular weight reaction product which is neither the known lower molecular weight alkenyl succinic nor 
the known higher molecular weight polymeric reaction product. 
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Summary of the Invention 

In accordance with the present invention, there is provided a composition suitable for use as a lubricant 
or lubricant additive, which composition comprises the reaction product of (1) an a./S-unsaturated dicarbox- 
5 ylic compound and (2) an olefinically unsaturated compound, characterized in that the a,0-unsaturated 
dicarboxylic compound (1) comprises at least one of a fumaric or maleic ester, wherein the esterifying 
component comprises a monoalcohol having from 4 to 20 carbon atoms, the olefinically unsaturated 
compound (2) comprises a monoolefinically unsaturated compound having from 12 to 24 carbon atoms, and 
the composition comprises a substantial amount of a reaction product of (1) and (2) which comprises: 
10 - at least 30% by weight of a product (3) that is neither the ene reaction product nor the polymerization 
product of (1) and (2), the reaction product (3) having an intermediate molecular weight which is 
higher than that of the corresponding ene reaction product and lower than that of the corresponding 
polymerization product, and which is in the range of from 600 to 1500, 

- up to 70% by weight of the lower molecular weight ene reaction product of components (1) and (2), 

T5 wherein the intermediate molecular weight reaction product (3) does not comprise compounds incorporating 
more than 5 monomeric units. 

In order to prepare the compositions in accordance with the present invention generally three routes 
can be followed,* viz. (i) reacting (1) and (2) in the presence of a polymerization inhibitor, (ii) reacting (1) and 
(2) under the exclusion of oxygen, or (iii) stepwise dosage of the ester (1) to the reaction mixture 

20 comprising olefin (2). In order to prepare the compositions in accordance with the present invention said 
routes may be combined in any possible manner, e.g. stepwise dosage of the ester (1) to the reaction 
mixture comprising olefin (2) and a polymerization inhibitor. 

As further detailed below, the compositions in accordance with the present invention are preferably 
produced by reacting (1) and (2) in the presence of an effective amount of a polymerization inhibitor. 

25 Due to their desirable properties, the compositions in accordance with the present invention find utility 
in a wide variety of fields ranging, for example, from lubricants to emulsifiers, coating additives to cosmetics 
and detergents to plasticizers. As indicated before, however, they have been found especially suitable for 
use as lubricants and lubricant additives, particularly in low viscosity lubricant applications such as in 
engine oils, gear oils, greases, compressor oils, turbine oils, metal working fluids, machine oils and 

30 hydraulic fluids. 

As mentioned above, both the lower molecular weight ene reaction products (alkenyl succinic com- 
pounds and corresponding hydrogenated alkyl succinic compounds) as well as the higher molecular weight 
polymerization and hydrogenated polymerization products are well known as lubricants and lubricant 
additives. When used in the aforementioned lubricant applications, however, each has its shortcomings. 

35 For example, the alkenyl and alkyl succinic compounds are characterized by high volatility, high color, 
high acid values, very low viscosity and less than optimal lubrication performance. 

While the polymerization products have generally been found to be more suitable for use in this area, 
they still suffer from the disadvantage of high viscosities, which may be limiting to their ability to be used in 
the aforementioned low viscous lubricant applications. 

40 The compositions in accordance with the present invention overcome these disadvantages by providing 
a balance of desirable properties such as, for example, viscosity, viscosity index, pour point, volatility and 
lubricity, which would not be expected based upon the properties of the known lower molecular weight 
alkenyl and alkyl succinic products and higher molecular weight polymerization products. 

These and other features and advantages of the present invention will be more readily understood by 

45 those skilled in the art from a reading of the following detailed description. 

Detailed Description of the Preferred Embodiments 

As just mentioned, in accordance with the present invention there is provided a composition suitable for 
50 use as a lubricant or lubricant additive, which composition comprises the reaction product of (1) an a,/3- 
unsaturated dicarboxylic compound and (2) an olefinically unsaturated compound, characterized in that the 
a .^-unsaturated dicarboxylic compound (1) comprises at least one of a fumaric or maleic ester, wherein the 
esterifying component comprises a monoalcohol having from 4 to 20 carbon atoms, the olefinically 
unsaturated compound (2) comprises a monoolefinically unsaturated compound having from 12 to 24 
55 carbon atoms, and the composition comprises a substantial amount of a reaction product of (1) and (2) 
which comprises: 

- at least 30% by weight of a product (3) that is neither the ene reaction product nor the polymerization 
product of (1) and (2), the reaction product (3) having an intermediate molecular weight which is 
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higher than that of the corresponding ene reaction product and lower than that of the corresponding 
polymerization product, and which is in the range of from 600 to 1 500, 
- up to 70% by weight of the lower molecular weight ene reaction product of components (1 ) and (2), 
wherein the intermediate molecular weight reaction product (3) does not comprise compounds incorporating 
5 more than 5 monomeric units. 

As indicated above, suitable a./9-unsaturated dicarboxylic compounds are fumaric and maieic esters, 
which includes both the monoesters and diesters of fumaric acid, maieic acid and maieic anhydride. The 
diesters, however, are preferred due to their better stability under more severe conditions. Especially 
preferred are the fumaric diesters. 
w As suitable monoalcohols having from 4 to 20 carbon atoms (esterifying components for the fumaric 
and maieic esters) may be mentioned linear, branched and/or cyclic monoalcohols such as butanols, 
ethylhexanols, neopentyl alcohols, isodecyl alcohols, phenols and cyclohexanols. More preferred of these 
are the monoalcohols having from 4 to 12 carbon atoms, and especially from 4 to 8 carbon atoms. Most 
preferred are 1-butanol and 2-ethylhexanol. Further, it is advantageous to make use of alcohols alkoxylated 
is with from 1 to 10 ethoxy or propoxy units. The original alcohol moiety may then have from 1 to 20 carbon 
atoms. 

The fumaric and maieic esters, component (1) above, may be produced by the ester'rfication of the 
appropriate of fumaric acid, maieic acid or maieic anhydride. Such esterification reaction is well known to 
those skilled in the art and need not be further detailed herein: 

20 As suitable monoolefins having from 12 to 24 carbon atoms, component (2) above, may be mentioned a 
wide variety of a-olefins, internal olefins and vinylidene compounds, as well as other branched, aromatic 
and heterosubstituted monoolefins and mixtures thereof, a number of which are specifically disclosed in 
many of the previously incorporated references. Particularly preferred are a-olefins, internal olefins and 
vinylidene compounds having from 12 to 16 carbon atoms, an advantage to these olefins being that 

25 products are obtained which exhibit a lower pour point. 

It should be noted that commercially available olefins are generally mixtures characterized by a 
predominant olefin species and a predominant or average carbon number content. Such commercially 
available mixtures comprising in substantial part a-olefins with minor amounts of internal olefins and 
vinylidene compounds are particularly preferred. 

ao As specific examples of suitable a-olefins may be mentioned 1-dodecene, 1-tetradecene, 1-hexadecene 
and 1 -octadecene. Preferred among these are the C12 to C16 a-olefins, with the C14 to Cie a-olefins being 
most preferred. 

In the preferred reaction scheme, components (1) and (2) are reacted in the presence of an effective 
amount of a suitable polymerization inhibitor. As examples of such may be mentioned the hydroxy aromatic 
35 and amino aromatic compounds as disclosed in previously incorporated US3412111. Of these, 
hydroquinone, p-tert:butylcatechol and p-hydroxyanisole are preferred, with hydroquinone being most 
preferred. 

By "effective amount" is it meant an amount of polymerization inhibitor sufficient to result in the 
production of a substantial amount of the intermediate molecular weight reaction product. The amount of 
40 inhibitor utilized, therefore, may vary widely, but is preferably in the range of from about 0,01% to about 3% 
by weight, more preferably from about 0,05% to about 2% by weight, and most preferably from about 0,1% 
to 1% by weight, based upon the combined weight of components (1) and (2). 

It is also preferred that the reaction of components (1) and (2) should take place in the substantial 
absence of the well-known polymerization initiators, such as those known from the previously incorporated 
45 references. 

The reaction between components (1) and (2), in the presence of the polymerization inhibitor, is 
preferably conducted at temperatures from about 180*C to about 350 'C and, more preferably, from about 
200 *C to about 270 *C. The reaction may be carried out at subatmospheric, atmospheric or superat- 
mospheric pressures, but preferably atmospheric. The reaction preferably is carried out in the absence of 

50 oxygen, i.e. under an inert (nitrogen) atmosphere. Reaction times may vary widely, generally ranging from 
about 0.5 to about 15 hours and, more preferably, from about 5 to about 12 hours, with the longer reaction 
times required for the lower reaction temperatures. 

Components (1) and (2) may be reacted in widely varying molar ratios, but generally ranging from 
about 0,15/1 to about 6,0/1, preferably from about 0,25/1 to about 4,0/1, and more preferably from about 

55 0,5/1 to 2,0/1. Components (1) and (2) may be reacted in a single dose or may be dosed continuously or 
periodically throughout the r action cycl . Stepwise dosag of component (1) to the reaction mixture 
containing (2) is preferred. 



4 



EP 0 429 123 B1 



The compositions resulting from the reaction of components (1) and (2), when produced in accordance 
with the present invention, comprise a substantial amount of an intermediate molecular weight reaction 
product, which is distinguishable from the known lower molecular weight ene reaction product and higher 
molecular weight polymerization reaction products of the same components. The compositions produced in 
5 accordance with the present invention may also contain amounts of one or more of these known lower and 
higher molecular weight products. 

More specifically, the compositions in accordance with the present invention comprise at least about 
30% by weight, preferably at least about 40% by weight, and more preferably at least about 50% by 
weight, of the intermediate molecular weight reaction product, and up to about 70% by weight, preferably 
w up to about 60% by weight, and more preferably up to about 50% by weight, of the lower molecular weight 
reaction product. % by weight is based upon the total weight of the reaction products. 

It has been found that the intermediate molecular weight reaction product primarily comprises composi- 
tions of 3-5 monomeric units, the intermediate molecular weight reaction product overall having a number 
average molecular weight (Mn) in the range of about 600 to about 1 500. Further, it has been found that, of 
75 these compositions having 3-5 monomeric units, a greater proportion of the monomeric units are ester- 
based monomeric units. 

It is believed that the intermediate molecular weight reaction product includes compositions such as: 
(a) a lower intermediate molecular weight "tandem ene" reaction product, which comprises 3 monomeric 
units (1 olef in-based unit and 2 ester-based units), as well as, 
20 (b> higher intermediate molecular weight oligomerization and/or "multi-ene" products, which comprise 4- 
5 monomeric units (generally with a greater proportion of ester-based units than olefin-based units). 
Such intermediate molecular weight reaction products are not known from the previously incorporated 
references, nor can they be produced in a reasonable manner by the reaction schemes disclosed therein. 
The compositions in accordance with the present invention may additionally be hydrogenated, for 
25 . example by heating at 130 - 200 *C in the presence of a catalyst, e.g., nickel or palladium. An advantage to 
hydrogenated compositions according to the invention is the improvement of their thermo-oxi dative stability. 
Hydrogenation of these types of compositions is well-known in the art, and need not be detailed further. 

It is clear, as demonstrated below, that the compositions in accordance with the present invention 
possess properties making them distinguishable from those compositions produced in accordance with the 
30 known "ene" selective reactions or the known polymerization selective reactions. 

These and other aspects of the present invention will be further exemplified by the following specific 
examples offered by way of illustration and not limitation thereof. 
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EXAMPLES 

In the following examples, compositions were produced from different a,0-unsaturated dicarboxylic 
compounds and olefin ically unsaturated compounds as set forth below and in Tables l-XII. 

PART I: 

Experimental and comparative evidence directed to the polymerization inhibitor embodiment. 



The various compounds were reacted via the following four different reaction schemes: 
Invention - ester + olefin in the presence of a polymerization inhibitor and in the presence of 

45 oxygen 

Alternative A - anhydride (or acid) + olefin in the presence of a polymerization inhibitor (Step 1), with 

subsequent esterification (Step 2) 
Alternative B - ester + olefin without a polymerization inhibitor and in the presence of oxygen 
Alternative C - ester + olefin in the presence of a polymerization initiator and in the presence of 
50 oxygen 

The resulting compositions (1 ) were tested for: 

(2,3) product composition (wt% ene. reaction product and other reaction products) - by means of gel 

permeation chromotography (GPC); 
(4) number average molecular weight (Mn) of the other reaction products - also by means of GPC; 
55 (5,6) viscosity at 40 * C and 1 00 • C (cSt) - according to ASTM D445: 

(7) viscosity index - calculated according to ASTM D2270-79; 

(8) acid value (mg KOH/g product) - according to ASTM D 974; 

(9) color - by visual inspection; 



5 



EP 0 429 123 B1 



(10) iodine value - according to DIN 53241; 

(11) pour point (°C) - according to DIN ISO 3016; and 

(12) pour point hydrogenated (*C) - the products were subsequently hydrogenated with PD/C as 
catalyst, at 150°C, under normal pressure and for about 3 hours. The hydrogenated products 

5 were tested for pour point as above. 

Process in Accordance with the Present Invention - Examples 1-8 

Into a suitable reaction vessel were added: 
io 3 moles of olefin, 

3 moles of fumaric diester, 

xylene (1% of total weight) and 

hydroquinone (0,3% of total weight), 
The mixture was then heated to 230 "C for 10 hours, after which the remaining volatiles were removed up to 
15 240 • C in vacuo. 

The product yield for the process in accordance with the present invention was, in each case, between 
about 70%-75%. Product yield in these examples is based upon the total weight of the raw materials. 
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Alternative A - Comparative Examples A1-A8 

Step 1 - reaction of maleic anhydride and olefin in the presence of polymerization inhibitor 



Into a suitable reaction vessel were added: 
3 moles of olefin, 
25 3 moles of maleic anhydride and 

hydroquinone (0,3% of total weight), 
which were heated to reflux. As the reaction proceeded, the reflux temperature gradually increased 
(typically to about 230 • C after three hours) and the reaction was continued to completion (typically about 
another 4 hours at 230 *C). The resulting product, which comprised essentially the alkenyl succinic 
30 anhydride, was subsequently purified by vacuum distillation. 

The product yield after Step 1 was, in each case, between about 70%-75%. 

Step 2 - esterification of product from Step 1 

35 2 moles of the product from Step 1. 6 moles of an alcohol, 400 g toluene and p-toluenesulfonic acid 
(about 0,15% of the total weight) were heated to reflux temperature. The water of reaction was removed by 
means of a Dean-Stark trap. The reaction was complete when no more water was formed (typically about 7 
hours). The remaining volatiles were then removed up to 240 • C in vacuo. 

40 Alternative B - Comparative Examples B1-B8 

The reaction was carried out as described above for the process in accordance with the present 
invention, except that no polymerization inhibitor or xylene was added to the reaction mixture. 
The product yield was, in each case, between about 70%-75%. 



Alternative C - Comparative Examples C1-C8 



Into a suitable reaction vessel were added: 

3 moles of olefin and 
so 3 moles of fumaric diester, 

the mixture being heated to 230 *C. At this temperature, 0,03 moles (total) of di-t.butylperoxide were added 
in 10 portions, one portion every 20 minutes. After the addition of the last portion, the contents were kept at 
230 * C for an additional hour, then the remaining volatiles were removed up to 240 ■ C in vacuo. 
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The product yield was, in each case, between about 85%-90%. 

TABLE I 

5 

Olefin = a-Ci2 
Esterifying Component ■ n-butanol 



(1) 

(2) 


Example 


1 


Al 


Bl 


CI 


wt% ene product 


40 


100 


5 


4 


(3) 


wt% other products 


60 


0 


95 


96 


(4) 


Mn other products 


1100 




3350 


1350 


(5) 


viscosity @ 40°C 


63.8 


10.5 


157 


119.1 


(6) 


viscosity @ 100°C 


9.49 


2.78 


18.0 


14.7 


(7) 


viscosity index 


130 


108 


127 


126 


(8) 


acid value 


0.8 


3.3 


1.1 


0,62 


(9) 


color 


yellow 


brown 


yellow 


yel 1 ow 


(10) 


iodine value 


24 


65 


15 


14 


(ID 


pour point (°C) 


<-50 


<-50 


-34 


-44 


(12) 


pour point (°C) 
hydrogenated 


-34 


-36 


-22 


-45 



30 



35 



40 



45 



50 
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TABLE II 
Olefin = a-Ci4/i6 
Esterifying Component - n-butanol 



(1) 

(2) 


Example 

wt% ene product 


2 


A2 


B2 


C2 


44 


100 


12 


7 


(3) 


wt% other products 


56 


0 


88 


93 


(4) 


Mn other products 


1100 




1350 


1300 


(5) 


viscosity @ 40°C 


40,2 


14.0 


104 


100.0 


(6) 


viscosity @ 100°C 


6.9 


3.40 


13.5 


13.1 


(7) 


viscosity index 


132 


118 


128 


128 


(8) 


acid value 


0,7 


5.3 


0.9 


0.78 


(9) 


color 


yellow 


brown 


yellow 


yel 1 ow 


(10) 


iodine value 


35 


59 


20 


15 


(ID 


pour point (°C) 


<-50 


<-51 


-36 


-33 


(12) 


pour point (°C) 


-33 


-28 


-32 


-28 



hydrogenated 



TABLE III 
Olefin = <x-Ci6 
Esterifying Component « n-butanol 

35 



(1) 

(2) 


Example 

wt% ene product 


3 


A3 


B3 


C3 


40 


100 


3 


5 


(3) 


wt% other products 


60 


0 


97 


95 


(4) 


Mn other products 


1200 




1420 


1400 


(5) 


viscosity @ 40°C 


35,2 


14,8 


240 


117,4 


(6) 


viscosity @ 100°C 


6,7 


3,69 


24,7 


15.3 


(7) 


viscosity index 


145 


142 


130 


135 


(8) 


acid value 


0,8 


2,4 




0.6 


(9) 


color 


yellow 


brown 


yel 1 ow 


yellow 


(10) 


iodine value 


35 


58 


13 


15 


(11) 


pour point (°C) 


-44 


-31 




-12 


(12) 


pour point (°C) 


-17 


-10 




-11 



hydrogenated 
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TABLE IV 
Olefin = a-C20/24 
Esterifying Component = n-butanol 



U) 
(2) 


Exampl e 


A 

*t 


A4 


B4 


C4 


wt% ene product 


41 


95 


7 


6 


(3) 


wt% other products 


59 


5* 


93 


94 


(4) 


Mn other products 


1380 




1600 


1600 


(5) 


viscosity @ 40°C 


55,2 


40,6 


207 


150.6 


(6) 


viscosity @ 100°C 


9.3 


5.81 


20.1 


18.4 


(7) 


viscosity index 


151 


125 


112 


137 


(8) 


acid value 


0,8 


5.0 


1,2 


0.8 


(9) 


color 


brown 


brown 


brown 


brown 


(10) 


iodine value 


27 


37 


13 


14 


(ID 


pour point (°C) 


+17 


+15 


>+20 


+20 


(12) 


pour point (°C) 


+20 


+20 


>+20 


>+20 



hydrogenated 



l=portions not removeable during Step 1 purification 



9 



EP 0 429 123 B1 



TABLE V 
Olefin = a-C\2 
Esterifying Component - 2-ethylhexanol 





( i ^ 
(2) 


C vamn 1 a 
LXanip 1 C 


5 


A5 


B5 


C5 


10 


wt% ene product 


35 


100 


15 


4 


(3) 


wt% other products 


65 


0 


85 


96 




(4) 


Mn other products 


1400 




1500 


1350 




(5) 


viscosity @ 40°C 


84.4 


18.8 


206 


138,7 


15 


(6) 


viscosity G> 100°C 


10.9 


3.98 


21,0 


15.7 




(7) 


viscosity index 


116 


108 


121 


118 




(8) 


acid value 


1.3 


1.5 


1.4 


1.0 


20 


(9) 


color 


yellow 


brown 


yel low 


yel low 




(10) 


iodine value 


34 


51 


13 


14 




(ID 


pour point (°C) 


<-50 


<-50 


-36 


-40 


25 . 


(12) 


pour point (°C) 


-45 


-52 


-36 


-42 



hydrogenated 



30 

TABLE VI 
Olefin = a-Ci4/i5 
Esterifying Component = 2-ethyl hexanol 

35 



(1) 


Exampl e 


6 


A6 


B6 


C6 


(2) 


wt% ene product 


52 


100 


21 


8 


(3) 


wt% other products 


48 


0 


79 


92 


(4) 


Mn other products 


1340 




1400 


1400 


(5) 


viscosity @ 40°C 


40,6 


24,8 


128 


122,2 


(6) 


viscosity @ 100°C 


6.7 


4,78 


14.9 


14,5 


(7) 


viscosity index 


118 


114 


119 


120 


(8) 


acid value 


1.0 


6.5 


1.4 


1.4 


(9) 


color 


yel 1 ow 


brown 


yel 1 ow 


yel 1 ow 


(10) 


iodine value 


30 


48 


13 


14 


(U) 


pour point (°C) 


<-50 


<-55 


-42 


-38 


(12) 


pour point (°C) 


<-40 


-53 


-44 


-38 



hydrogenated 
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TABLE VII 
Olefin = a-Cis 
Esterifying Component = 2-ethylhexanol 



/ 1 \ 

(1) 

(2) 


Example 


7 


n/ 


R7 

of 




wt% ene product 


48 


100 


10 


5 


(3) 


wt% other products 


52 


0 


90 


95 


(4) 


Mn other products 


1100 




1600 


1450 


(5) 


viscosity & 40°C 


49.6 


24,8 


173 


138,2 


(6) 


viscosity @ 100°C 


7.8 


5.02 


18.9 


16,0 


(7) 


viscosity index 


124 


132 


123 


122 


(8) 


acid value 


1.0 


1.1 


1.4 


1.0 


(9) 


color 


yellow 


brown 


yel 1 ow 


yellow 


(10) 


iodine value 


29 


46 


12 


14 


(ID 


pour point (°C) 


<-50 


<-50 


-36 


-18 


(12) 


pour point (°C) 


-26 


-36 


-34 


-18 



hydrogenated 



30 



35 



40 



45 



50 
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TABLE VIII 

Olefin = <*-C20/24 
5 Esterifying Component = 2-ethylhexanol 





U; 
(2) 


tXalTip 1 c 

wt% ene product 


8 


A8 


B8 


C8 


10 


50 


95 


8 


8 


(3) 


wt% other products 


50 


5> 


92 


92 




(4) 


Mn other products 


1500 




1900 


1650 




(5) 


viscosity @ 40°C 


82.0 


55.1 


266 


192,3 


15 


(6) 


viscosity 9 100°C 


11.2 


8.86 


26,7 


21,4 




(7) 


viscosity index 


126 


138 


131 


133 




(8) 


acid value 


2.4 


8.6 


2.0 


1.3 


20 


(9) 


color 


brown 


brown 


brown 


brown 




(10) 


iodine value 


24 


44 


11 


13 




(ID 


pour point (°C) 


+14 


+04 


+15 


+20 


25 . 


(12) 


pour point (°C) 


+20 


+03 


+16 


+16 



hydrogenated 



l=portions not removeable during Step 1 purification 

30 

These results show a clear distinction between the compositions in accordance with the present 
invention as compared to the lower molecular weight alkenyl and alkyl succinic reaction products (Alternate 
A), and higher molecular weight polymerization products (Alternates B and C) produced in accordance with 
35 the alternative processes. That such a divergence in product composition and properties would exist with 
just a minor variance in the apparent product composition is, in and of itself, clearly unexpected. 

Additionally, these results clearly show that the "other" products, which comprise a substantial amount 
of the compositions in accordance with the present invention, are neither the lower molecular weight alkenyl 
succinic products nor the higher molecular weight polymerization products, and in fact are intermediate in 
40 molecular weight with respect thereto. 

Comparative Examples D1 and D2 

The following mixtures were made: 
45 D1 : mixture of A2 (ene product) and C2 (polymerization product) 
D2: mixture of A6 (ene product) and C6 (polymerization product) 
Various properties of these mixtures were measured as described above. Table IX below provides a 
comparison, respectively, of mixture D1 to the reaction product of Example 2, and mixture 02 to the 
reaction product of Example 6. 



55 
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TABLE IX 



5 



10 



(1) Example 


2 


D1 


6 


D2 


(2) wt% ene product 


44 


44 


52 


52 


(3) wt% other products 


56 


56 


48 


48 


(4) Mn other products 


1100 


1300 


1340 


1400 


(5) viscosity @ 40 • C 


40,2 


67,8 


40.6 


70.2 


(6) viscosity @ 100*C 


6,9 


10,8 


6.7 


10.1 


(7) viscosity index 


132 


150 


118 


128 


(11) pour point CC) 


<-50 


-42 


<-50 


-34 



These comparative examples further emphasize the difference in the reaction products in accordance 
with the present invention over those in accordance with the alternative processes. Particularly noteworthy is 
15 the clear demonstration that the "other** reaction products produced in accordance with the present 
invention are not the same as the polymerization reaction products, as mixtures in equal proportions with 
the ene product produce compositions with markedly different properties. 

PART II 

20 

Experimental and comparative data on the various preparation methods 

In Table X the results have been outlined of experiments establishing the influence of inhibitor 
presence, oxygen exclusion and ester dosage. The basic procedure was comprised of reacting 3 moles of 
25 Ci 6 a-olefin and 3 moles of dibutyl fumarate at 250 • C. Varied were: 

- 0.3% p- hydroxy anisole (present or not) 

- oxygen (excluded or not) 

- ester dosage 

("no" means: added in one go and heated for 6 hours, "yes" means: dosed within 4 hours and heated 
30 for a further 2 hours) 

TABLE X 



Inhibitor present 


oxygen present 


ester dosed 


product composition 


viscosity (100 'C) 








1:1 adduct 


others 




yes (0.3%) 


no 


yes 


53% 


47% 


5,72 cs 






no 


53% 


47% 


5.67 cs 




yes 


yes 


36% 


64% 


8,27 cs j 






no 


30% 


70% 


9,65 cs ' 


no 


no 


yes 


44% 


56% 


6.75 cs 






no 


40% 


60% 


7.04 cs i 




yes 


yes 


30% 


70% 


9,74 cs 






no 


10% 


90% 


14,3 cs 



The table shows that products according to the invention are prepared provided the inhibitor is present, 
oxygen is excluded or the ester is dosed. The product at the bottom of the table is not in accordance with 
50 the present invention. 

PART III 

tnfluenc of ester and olefin chain length 

Basically following the procedure according to Part I, Examples 1-8 Comparative Examples E1-E4 were 
prepared. For clarity a comparison is mad with Examples 1 and 2. 
1 : Ci 2 a-olefin and C* di ster (dibutyl fumarate) 
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10 



15 



2: 

E1 

E2 

E3 

E4 



C14/18 a-olefin and C4 diester (dibutyl fumarate) 
C10 a-olefin and C* diester (dibutyl fumarate) 
C10 a-olefin and C2 diester (diethyl fumarate) 
C14/16 a-olefin and C1 diester (dimethyl fumarate) 
C 14 /i 6 a-olefin and C1 diester (dimethyl maleate) 



The results have been outlined in Table XI 



TABLE XI 



(1) Example 


1 


2 


E1 


E2 


E3 


E4 


(2) wt% ene product 


40 


44 


3% 


15% 


45% 


30% 


(3) wt% other products 


60 


56 


91% 


85% 


55% 


70% 


(4) Mn other products 


1100 


1100 


2200 


2600, 20000 


1000 


1200 


(5) viscosity at 40 ' C (cSt) 


63,8 


40.2 


224 


*) 


103 


176 


(6) viscosity at 1 00 • C(cSt) 


9.49 


6,9 


24,6 


•) 


9,39 


13,5 


(7) viscosity index 


130 


132 


138 


*) 


62 


65 


(11) pour point (*C) 


<-50 


<-50 


-39 


1 


-26 


-24 



*) In a poor yield (25%) a reaction product was obtained which displayed such 
inhomogeneity that measurements could not be conducted. 



25 



30 



40 



45 



50 



55 



From Table XI it can be learned that the olefin chain length is critical for obtaining the favourably 
characterized products according to the invention, which is apparent from the unexpectedly large viscosity 
difference. 

From Table XI it can further be learned that esters compounds having a chain shorter than C* prove 
unsuitable as a lubricant or lubricant additive on the basis of the low viscosity index. Further it is apparent 
that the products in accordance with the present invention exhibit much lower pour points than their 
analogues outside the scope of the invention. 

PART IV 



Various Experimental Data 
35 Examples 9-11 (in accordance with the present invention) 

(?) 



Into a suitable reaction vessel were added: 

3 moles of C14/16 a-olefin 

p-hydroxy anisole (0.3 % of total weight), 
the mixture being flushed with nitrogen. The mixture was then heated to 250 *C and 3 moles of dibutyl 
fumarate were added within a period of 4 hours. After a further period of 2 hours the remaining volatiles 
were removed at 240 * C under vacuo. 

00) 

The procedure according to Example 9 was followed, but with 6 moles C14/16 a-olefin (and 3 moles of 
dibutyl fumarate). 

(11) 

The procedure according to Example 9 was followed, but with 3 moles of di(methyl diglycol)fumarate 
replacing the dibutyl fumarate. 

The r suits of Examples 9-1 1 have been outlined in Table XII 
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TABLE XII 



(1) Example 


9 


10 


11 


(2) wt% ene product 


52 


50 


45 


(3) wt% other products 


48 


50 


55 


(4) Mn other products 


1100 


1000 


1400 


(5) viscosity at 40 • C (cSt) 


32,7 


28,3 


41,3 


(6) viscosity at 100 ' C (cSt) 


6,12 


5,59 


7,1 


(7) viscosity index 


137 


140 


135 


(10) Iodine value 


35 


36 


32 


(11) pour point (°C) 


<-40 • C 


-39 -C 


not determined 



15 Claims 

1. A composition suitable for use as a lubricant or lubricant additive, which composition comprises the 
reaction product of (1) an a,/3-unsaturated dicarboxylic compound and (2) an olefinically unsaturated 
compound, characterized in that the a, ^-unsaturated dicarboxylic compound (1) comprises at least one 
of a fumaric or maleic ester, wherein the esterifying component comprises a monoalcohol having from 
4 to 20 carbon atoms, the olefinically unsaturated compound (2) comprises a monoolefinically 
unsaturated compound having from 12 to 24 carbon atoms, and the composition comprises a 
substantial amount of a reaction product of (1 ) and (2) which comprises: 

- at least 30% by weight of a product (3) that is neither the ene reaction product nor the 
polymerization product of (1) and (2). the reaction product (3) having an intermediate molecular 
weight which is higher than that of the corresponding ene reaction product and lower than that of 
the corresponding polymerization product, and which is in the range of from 600 to 1500, 

- up to 70% by weight of the lower molecular weight ene reaction product of components (1) and 
(2), 

wherein the intermediate molecular weight reaction product (3) does not comprise compounds incor- 
porating more than 5 monomeric units. 

2. The composition according to claim 1, characterized in that component (2) comprises an a-olefin, 
internal olefin, vinylidene compound or a mixture thereof. 

3. The composition according to claim 2, characterized in that component (2) comprises an olefin mixture 
comprising in substantial part an a-olefin with minor amounts of an internal olefin and a vinylidene 
compound. 

4. The composition according to claim 2, characterized in that component (2) comprises from 14 to 16 
carbon atoms. 

5. The composition according to claim 1, characterized in that component (1) comprises a fumaric or 
maleic diester. 

45 

6. The composition according to claim 5, characterized in that component (1) comprises a fumaric diester. 

7. The composition according to claim 1, characterized in that the esterifying component comprises a 
monoalcohol having from 4 to 8 carbon atoms. 



20 



25 



30 



35 



40 



50 



55 



8. The composition according to claim 7, characterized in that the esterifying component comprises a 
monoalcohol having 4 carbon atoms. 

9. The composition according to claim 1, characterized in that the esterifying component comprises an 
alkoxylated monoalcohol. 

10. The composition according to claim 9, characterized in that the monoalcohol comprises from 1 to 10 
alkoxy units selected from the group consisting of ethoxy and propoxy. 
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11. The composition according to any one of the preceding claims, characterized in that it is in a 
hydrogenated form. 

12. A lubricant or lubricant additive comprising the composition according to any one of claims 1-11. 

5 

13. A process for producing a composition according to claim 1, wherein 

1) an a./S-unsaturated dicarboxylic compound comprising at least one of a fumaric or maleic ester, 
wherein the esterifying corn ponent comprises a monoalcohol having from 4 to 20 carbon atoms; 
and 

io 2) an olefinically unsaturated compound comprising a monoolefini cally unsaturated compound 

having from 12 to 24 carbon atoms; 
are reacted in the presence of an effective amount of a polymerization inhibitor. 

14. The process according to claim 13, characterized in that component (1) and (2) are reacted in the 
75 presence of an effective amount of a polymerization inhibitor and in the substantial absence of a 

polymerization initiator. 

15. The process according to claim 13, characterized in that components (1) and (2) are reacted in the 
presence of from about 0,01% to about 3% by weight, based upon the combined weight of 

20 components (1) and (2), of the polymerization inhibitor. 

16. The process according to claim 15, characterized in that components (1) and (2) are reacted in the 
presence of from about 0,05% to about 2% by weight, based upon the combined weight of 
components (1) and (2), of the polymerization inhibitor. 

25 . 

17. The process according to claim 16, characterized in that components (1) and (2) are reacted in the 
presence of from about 0,1% to about 1% by weight, based upon the combined weight of components 
(1) and (2), of the polymerization inhibitor. 

30 1a The process according to claim 17. characterized in that the polymerization inhibitor comprises at least 
one of an hydroxy aromatic compound or amine aromatic compound. 

19. The process according to claim 18, characterized in that the polymerization inhibitor comprises one or 
more of hydroquinone, p-tertbutylcatechol and p-hydroxyanisole. 

35 

20. The process according to claim 13, characterized in that components (1) and (2) are reacted in the 
presence of the at least one polymerization inhibitor at a temperature of from about 180*C to about 
350 *C. 

40 21. The process according to claim 20, characterized in that components (1) and (2) are reacted in the 
presence of the at least one polymerization inhibitor at a temperature of from about 200 • C to about 
270 *C. 

22. The process according to claim 19, characterized in that components (1) and (2) are reacted for from 
45 about 0,5 to about 15 hours. 

23. The process according to claim 13, characterized in that components (1) and (2) are reacted in molar 
ratios of from about 0,15/1 to about 6,0/1. 

50 24. The process according to any one of claims 13-23, characterized in that components (1) and (2) are 
reacted in the absence of oxygen. 

25. A process for producing a composition according to claims 1 , wherein 

1) an a, 0 -unsaturated dicarboxylic compound comprising at least one of a fumaric or maleic ester, 
55 wherein the esterifying com ponent comprises a monoalcohol having from 4 to 20 carbon atoms; 

and 

2) an olefinically unsaturated compound comprising a monoolefini cally unsaturated compound 
having from 12 to 24 carbon atoms; 
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are reacted under th exclusion of oxygen and in the substantial absence of a polymerization initiator. 

26. A process according to any one of claims 13-25, characterized in that the ester component (1) is added 
to a reaction mixture comprising olefin component (2) by stepwise dosage. 

5 

Patentansprliche 

I. Zusammensetzung, die sich zur Verwendung als Schmiermittel Oder Schmiermittelzusatz eignet und 
das Reaktionsprodukt (1) einer a,/8-ungesattigten Dicarboxylverbindung und (2) einer olefinisch unge- 

10 sattigten Verbindung enthalt, dadurch gekennzeichnet, dass die a./8-ungesattigte Dicarboxylverbindung 

(1) mindestens einen Fumar- Oder Maleinsaureester enthalt, in welchem die veresternde Komponente 
einen Monoalkohol mit 4 bis 20 Kohlenstoffatomen enthailt, wobei die olefinisch ungesattigte Verbin- 
dung (2) eine monoolefinisch ungesattigte Verbindung mit 12 bis 24 Kohlenstoffatomen enthalt, und 
wobei die Zusammensetzung einen erheblichen Anteil eines Reaktionsprodukts aus (1 ) und (2) enthalt, 

75 welches enthalt: 

- mindestens 30 Gew.-% eines Produkts (3), das weder das en-Reaktionsprodukt noch das 
Polymerisationsprodukt von (1) und (2) ist, wobei das Reaktionsprodukt (3) ein intermediates 
Molekulargewicht hat, das grosser als dasjenige des ensprechenden en-Reaktionsprodukts und 
kleiner als dasjenige des entsprechenden Polymerisationsprodukts ist und im Bereich von 600 bis 

20 1500 liegt, 

- bis zu 70 Gew.-% des niedermolekularen en-Reaktionsprodukts der Komponenten (1 ) und (2), 
wobei Reaktionsprodukt (3) mit intermediarem Molekulargewicht keine Verbindungen mit mehr als 5 
Monomereinheiten enthalt. 

25 2. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, dass die Komponente (2) ein a-Olefin, 
ein inneres Olefin, eine Vinylidenverbindung Oder einer Mischung hiervon enthalt. 

a Zusammensetzung nach Anspruch 2, dadurch gekennzeichnet, dass die Komponente (2) eine Olefinmi- 
schung enthalt, die als wesentlichen Anteil ein a-Olefin und geringere Anteile eines inneren Olefins und 
30 einer Vinylidenverbindung enthalt. 

4. Zusammensetzung nach Anspruch 2, dadurch gekennzeichnet, dass die Komponente (2) 14 bis 16 
Kohlenstoffatome enthalt. 

35 5. Zusammensetzung nach Anspruch 1 , dadurch gekennzeichnet, dass die Komponente (1 ) einen Fumar- 
saure- Oder M ale insauredi ester enthalt. 

6. Zusammensetzung nach Anspruch 5, dadurch gekennzeichnet, dass die Komponente (1 ) einen Fumar- 
saurediester enthalt. 

40 

7. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, dass die veresternde Komponente 
einen Monoalkohol mit 4 bis 8 Kohlenstoffatomen enthalt. 

8. Zusammensetzung nach Anspruch 7, dadurch gekennzeichnet, dass die veresternde Komponente 
45 einen Monoalkohol mit 4 Kohlenstoffatomen enthalt. 

9. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, dass die veresternde Komponente 
einen alkoxylierten Monoalkohol enthalt. 

so 10. Zusammensetzung nach Anspruch 9. dadurch gekennzeichnet, dass der Monoalkohol 1 bis 10 Alkoxy- 
einheiten, gewahlt aus der Gruppe bestehend aus Ethoxy und Propoxy, enthSlt. 

II. Zusammensetzung nach einem der vorangegangenen Anspruche, dadurch gekennzeichnet, dass sie in 
einer hydrierten Form vorliegt. 

55 

12. Schmiermittel Oder Schmiermittelzusatz, enthaltend die Zusammensetzung nach einem der AnsprOche 
1-11. 
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13. Verfahren zur HersteNung einer Zusammensetzung nach Anspruch 1, bei welchem 

1) eine a./S-ungesattigte Dicarboxylverbindung, die mindestens einen Fumarsaure- oder Maleinsau- 
reester enthalt, in welchem die veresternde Komponente einen Monoalkohol mit 4 bis 20 Kohlen- 
stoffatomen enthalt, und 

2) eine olefinisch ungesattigte Verbindung, enthaltend eine monoolefinisch ungesattigte Verbindung 
mit 12 bis 24 Kohlenstoffatomen, 

in Gegenwart einer wirksamen Menge eines Polymerisationsinhibitors miteinander umgesetzt werden. 

14. Verfahren nach Anspruch 13, dadurch gekennzeichnet, dass die Komponenten (1) und (2) in Gegenwart 
einer wirksamen Menge eines Polymerisationsinhibitors und praktisch in Abwesenheit eines Polymeri- 
sationsinitiators miteinander umgesetzt werden. 

15. Verfahren nach Anspruch 13, dadurch gekennzeichnet, dass die Komponenten (1) und (2) in Gegenwart 
von etwa 0.01 bis etwa 3 Gew.-%, bezogen auf das kombinierte Gewicht der Komponenten (1) und (2), 
des Polymerisationsinhibitors miteinander umgesetzt werden. 

16. Verfahren nach Anspruch 15, dadurch gekennzeichnet, dass die Komponenten (1) und (2) in Gegenwart 
von etwa 0.05 bis etwa 2 Gew.-%, bezogen auf das kombinierte Gewicht der Komponenten (1) und (2), 
des Polymerisationsinhibitor miteinander umgesetzt werden. 

17. Verfahren nach Anspruch 16, dadurch gekennzeichnet, dass die Komponenten (1) und (2) in Gegenwart 
von etwa 0.1 bis etwa 1 Gew.-%, bezogen auf das kombinierte Gewicht der Komponenten (1) und (2), 
des Polymerisationsinhibitors miteinander umgesetzt werden. 

18. Verfahren nach Anspruch 17, dadurch gekennzeichnet, dass der Polymerisationsinhibitor mindestens 
eine aromatische Hydroxyverbindung Oder aromatische Aminoverbindung enthalt. 

19. Verfahren nach Anspruch 18, dadurch gekennzeichnet, dass der Polymerisationsinhibitor eine oder 
mehrere der Verbindungen Hydrochinon, p-tert.Butylcatechol und p-Hydroxyanisol enthalt. 

20. Verfahren nach Anspruch 13, dadurch gekennzeichnet, dass die Komponenten (1) und (2) in Gegenwart 
mindestens eines Polymerisationsinhibitors bei einer Temperatur von etwa 180 bis etwa 350 *C 
miteinander umgesetzt werden. 

21. Verfahren nach Anspruch 20. dadurch gekennzeichnet. dass die Komponenten (1) und (2) in Gegenwart 
mindestens eines Polymerisationsinhibitors bei einer Temperatur von etwa 200 bis etwa 270 *C 
miteinander umgesetzt werden. 

22. Verfahren nach Anspruch 19, dadurch gekennzeichnet, dass die Komponenten (1) und (2) wahrend 
etwa 0.5 bis etwa 15 Stunden miteinander umgesetzt werden. 

23. Verfahren nach Anspruch 13, dadurch gekennzeichnet, dass die Komponenten (1) und (2) in einem 
Molverhaltnis von etwa 0.15/1 bis etwa 6.0/1 miteinander umgesetzt werden. 

24. Verfahren nach einem der AnsprUche 13-23, dadurch gekennzeichnet, dass die Komponenten (1) und 
(2) in Abwesenheit von Sauerstoff miteinander umgesetzt werden. 

25. Verfahren zur Herstellung einer Zusammensetzung nach Anspruch 1 , bei dem 

1) eine a,/8-ungesattigte Dicarboxylverbindung, die mindestens einen einen Fumarsaure- Oder 
Maleinsaureester enthalt, in welchem die veresternde Komponente einen Monoalkohol mit 4 bis 20 
Kohlenstoffatomen enthSIt; und 

2) eine olefinisch ungesattigte Verbindung, enthaltend eine monoolefinisch ungesattigte Verbindung 
mit 1 2 bis 24 Kohlenstoffatomen, 

unter Ausschluss von Sauerstoff und praktisch in Abwesenheit eines Polymerisationsinhibitors miteian- 
der umgesetzt werden. 

26. Verfahren nach einem der AnsprOche 13-25, dadurch gekennzeichnet, dass die Esterkomponente <T) 
unter stufenweiser Dosierung zu einer die Olefinkomponente (2) enthaltenden Reaktionsmischung 
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gegeben wird. 
Revendications 

5 1. Une composition convenant a Tusage en tant que lubrifiant ou additif de lubrifiant, ladite composition 
comprenant le produit de la reaction de: 

(1) un compose* dicarboxylique r*,/3-insatur6; et 

(2) un compose, a insaturation olefinique; 

caracterise en ce que le derive dicarboxylique a,0-insatur£ (1) comprend au moins un des esters 
w fumariques ou maleiques, dans lequel le derive* este>ifiant comprend un mono-alcool comportant de 4 a 
20 atomes de carbone, le compost a insaturation olefinique (2) comprend an compose* a insaturation 
mono-oietinique comportant 12 a 24 atomes de carbone, et la composition comprenant une quantity 
notable du produit de reaction de (1) et de (2) qui comprend: 

- au moins 30% en poids d'un produit (3) qui est ni le produit de reaction ene, ni le produit de 
75 polymerisation de (1) et de (2), le produit de reaction (3) ayant un poids moleculaire intermediate 

qui est superieur a celui du produit de reaction ene correspondant et inferieur a celui du produit 
de polymerisation correspondant, et qui est compris entre environ 600 et 1500; 

- jusqu'& 70% en poids de produit ene r^actionnel des composants (1) et (2) de faible poids 
moleculaire, 

20 dans lequel le produit de reaction de poids moleculaire intermediate (3) ne comprend pas des 
composes comportant plus de cinq unites monomeres. 

2. La composition selon la revendication 1 , caracterise* en ce que le composant (2) comprend an deVive* a- 
olgfinique, olefinique interne, vinylidentque ou leurs melanges. 

25 . 

3. La composition selon la revendication 2, caracterise en ce que le composant (2) comprend an melange 
d'olefines comprenant en majeure partie une a-oiefine et avec des quantites mineures de derives 
oiefiniques internes et vinylid£niques. 

30 4. La composition selon la revendication 2, caracteris£e en ce que le composant (2) comprend de 14 a 16 
atomes de carbone. 

5. La composition selon la revendication 2, caracte7ise*e en ce que le composant (1) comprend un diester 
fumarique ou maieique. 

35 

6. La composition selon la revendication 5, caracterisee en ce que le composant (1) comprend un diester 
fumarique. 

7. La composition selon la revendication 1 caracterisee en ce que le constituant esteVifiant comprend un 
40 monoalcool comportant de 4 a 8 atomes de carbone. 

6. La composition selon la revendication 7, caracterisee en ce que le constituant esterifiant comprend un 
monoalcool comportant 4 atomes de carbone. 

45 9. La composition selon la revendication 1 , caracterisee en ce que le constituant esterifiant comprend un 
monoalcool alcoxyle. 

10. La composition selon la revendication 9, caracterisee en ce que le monoalcool comprend 1 a 10 unites 
alcoxy choisies dans le groupe consistant en ethoxy et propoxy. 

50 

11. La composition selon Tune quelconque des revendications precedentes, caracterisee en ce qu'elle se 
trouve sous une forme hydrogenee. 

12. Un lubrifiant ou additif de lubrifiant comprenant une composition selon Tune quelconque des revendica- 
55 tions 1 a 1 1 . 

13. Un procede de preparation d'une composition selon la revendication 1, dans lequel: 
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(1) un derive dicarboxylique a,0-insatur§; comprenant au moins Tun des esters fumariques ou 
maleiques, dans lequel le constituant esterifiant comprend un monoalcool comportant de 4 a 20 
atomes de carbone, et 

(2) un derive a insaturation olefinique comprenant un compose a insaturation mono-olefinique 
5 comportant de 12 a 24 atomes de carbone. 

sont mis a reagir en presence d'une quantity efficace d'un inhibiteur de polymerisation. 

14. Le procede selon la revendication 13, caracterise en ce que Ton fait reagir les constituants (1) et (2) en 
presence d'une quantite efficace d'un inhibiteur de polymerisation et pratiquement en I'absence 

w d'initiateur de polymerisation. 

15. Le procede selon la revendication 13, caracteVise* en ce que Ton fait reagir les constituants (1) et (2) en 
presence d'environ 0,01 % a environ 3% en poids, exprimes par rapport aux poids combines des 
constituants (1) et (2), d'un inhibiteur de polymerisation. 

15 

16. Le procede selon la revendication 15, caracterise en ce que Ton fait reagir les constituants (1) et (2) en 
presence d'environ 0,05% a environ 2% en poids, exprimes par rapport aux poids combines des 
constituants (1) et (2), d'un innibiteur de polymerisation. 

20 17. Le procede selon la revendication 16. caracterise en ce que I'on fait reagir les constituants (1) et (2) en 
presence d'environ 0,1% a environ 1% en poids. exprimes par rapport aux poids combines des 
constituants (1) et (2), d'un inhibiteur de polymerisation. 

18. Le procede selon la revendication 17, caracterise en ce que I'inhibiteur de polymerisation comprend au 
25 . moins un choisi parmi les composes hydroxy aromatiques ou aminoaromatiques. 

19. Le procede selon la revendication 18, caracterise en ce que I'inhibiteur de polymerisation comprend un 
ou plusieurs composes choisi parmi hydroquinone, paratert.butyl-catechol et parahydroxy-anisole. 

30 20. Le procede selon la revendication 13, caracterise en ce que Ton fait reagir les constituants (1) et (2) en 
presence d'au moins un inhibiteur de polymerisation a une temperature comprise entre environ 180*C 
et environ 350 • C. 

21. Le procede selon la revendication 20. caracterise en ce que Ton fait reagir les constituants (1) et (2) en 
35 presence d'au moins un innibiteur de polymerisation a une temperature comprise entre environ 200 • C 

et environ 270 • C. 

22. Le precede selon la revendication 19, caracterise en ce que I'on fait reagir les constituants (1) et (2) 
pendant environ 0,5 a environ 1 5 heures. 

40 

23. Le procede selon la revendication 13, caracterise en ce que Ton fait reagir les constituants (1) et (2) en 
des rapports molaires compris entre environ 0,15/1 et environ 6,0/1. 

24. Le procede selon I'une quelconque des revendications 13 a 23, caracterise en ce Ton fait reagir les 
45 constituants (1 ) et (2) a I'abri de I'oxygene. 

25. Un procede de preparation d'une composition selon la revendication 1 , dans lequel on fait reagir: 

(1) un derive dicarboxylique a./S-insature comprenant au moins Tun des esters fumariques ou 
maieiques. dans lequel le constituant esterifiant comprend un monoalcool comportant de 4 a 20 

50 atomes de carbone, et 

(2) un derive a insaturation olefinique comprenant un compose a insaturation mono-oiefinique 
comportant de 1 2 a 24 atomes de carbone. 

a I'abri de I'oxygene et pratiquement en I'absence d'initiateur de polymerisation. 

55 26. Un procede selon I'une quelconqu des revendications 13 a 25, caracterise en c qu le constituant 
ester (1) est ajoute au melange reactionnel comprenant le constituant olefinique (2) par addition 
progressive. 
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